Contribution of vesicular and cytosolic dopamine to the increased striatal dopamine efflux elicited by intrastriatal injection of dexamphetamine.
Systemic administration of high doses of dexamphetamine induces a dopamine efflux that has its intracellular origin in both the vesicular, reserpine-sensitive dopamine pool and the cytosolic, alpha-methyl-para-tyrosine-sensitive, newly synthesized dopamine pool. It remains unknown whether locally administered dexamphetamine produces similar effects. Using a brain microdialysis technique that is combined with a microinjection needle, the contribution of the vesicular and cytosolic pools to the dopamine efflux induced by striatal injection of dexamphetamine was analyzed in rats. The transient striatal dopamine efflux induced by intrastriatal injection of dexamphetamine (1.0 microg/0.5 microl) was significantly reduced by systemic administration of reserpine (5mg/kg i.p., given 24 h earlier) or alpha-methyl-para-tyrosine (250 mg/kg i.p., given 2 h earlier). The effects of dexamphetamine on the striatal dopamine were nearly nullified by combined treatment with reserpine and alpha-methyl-para-tyrosine. The sum of the amounts of extracellular dopamine that was sensitive to either reserpine or alpha-methyl-para-tyrosine, was far greater than 100%, namely 146.1% of the basal dopamine level and 144.0% of the dexamphetamine-induced dopamine level. The present study indicates that both the vesicular dopamine pool and the cytosolic dopamine pool contribute to the transient increase of striatal dopamine efflux induced by intrastriatal injection of dexamphetamine. This study also suggests that striatally applied dexamphetamine can promote the redistribution of rat striatal dopamine from vesicles to the cytosol in vivo.